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CLAIMS 



(57) [Claim(s)] , , . . . , 

[Claim 1] The load measuring device which is equipped with the following and characterized by measuring the size ot 
the load of the aforementioned synchronous motor (3) with the size of the aforementioned power-factor (2). 
Synchronous motor (3) A voltage-current measurement means to measure the voltage supplied to the coil (31) of this 
synchronous motor (3), and the current which flows to the aforementioned coil (31) (1 1) A power-factor operation 
means to ask for effective power from the product of the aforementioned voltage and the aforementioned current, and 
to calculate apparent power from the product of the actual value of the aforementioned voltage, and the actual value of 
the aforementioned current, and to calculate a power-factor from ** of the aforementioned effective power and the 
aforementioned apparent power (12) A load detection means to change into the load of the aforementioned 
synchronous motor (3) the aforementioned power-factor for which it asked according to an operation from the 
correlation of a load and a power-factor (13) . 
[Claim 2] The load measuring device which is equipped with the following and characterized by measuring the size ot 
the load of the aforementioned synchronous motor (3) with the size of the aforementioned power-factor (2). 
Synchronous motor (3) A voltage-current measurement means to measure the voltage supplied to the coil (31) of this 
synchronous motor (3), and the current which flows to the aforementioned coil (31) (1 1) A power-factor operation 
means to ask for effective power from the product of the aforementioned voltage and the aforementioned current, and 
to calculate apparent power from the product of the actual value of the aforementioned voltage, and the actual value of 
the aforementioned current, and to calculate a power-factor from * * of the aforementioned effective power and the 
aforementioned apparent power (12) A resistance-measurement means (16) to measure the resistance of the coil (31) of 
the above-mentioned synchronous motor (3), the power-factor-correction means (17) which carries out temperature 
compensation of the aforementioned power-factor calculated according to an operation from the resistance of the 
measured aforementioned coil (31), and a load detection means to change the amended aforementioned power-factor 
into the load of the aforementioned synchronous motor (3) from the correlation of a load and a power-factor (13) 
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DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

[fndustrial Application] this invention relates to the equipment which measures indirectly the load of synchronous 
motors, such as an alternating current inductor motor and a stepping motor. 

[Description of the Prior Art] When the load of a magnet rotator increases, there is a property that the .phase of "a 
maSotli ■ £ overdue, to the phase of a drive power supply, small synchronous motor, for example, altem^mg 
™S S motor That is, the delay of the rotation phase of a magnet rotator has the rotational size and rotational 
SttSSoS, the size'of a load can be indirectly measured from the delay of the rotation phase of a 

roS shows the composition of the conventional load measuring device 1 . In this drawing, the coil 31 by 

sMe^Sator of a synchronous motor 3, for example, an alternating current inductor motor is excited by tiie 
^^^^J^^g current, the power supply phase at this time is detected by the ^wersupply 
phase Kion mLs 5, and the rotation phase of the permanent magnet type rotator 32 of a synchronous motor 3 is 
detected bv the phase detection sensor (magnetometric sensor) 10, respectively. 

r00041 And toth the power supply phases and rotation phases that were detected serve as an input of the ^phase- 
SmpL^n mels 6 serve as an output of those phase contrast, and are sent into the load detector 9 of the load 
3" ReTe the load detector 9 reads the load corresponding to phase contrast from a store circuit 8 and 
SZ^esponding to the size of a load. For this reason, the data of the correlation of phase contrast 
«nH the load corresnondine to it are beforehand inputted into the store circuit 8. 

m005] W?tn SvSitioned conventional technology, the phase detection sensor 1 0 is indispensable, and the 
structure of the motor itself becomes complicated for this inclusion. 

SohteL of the Invention] The purpose of this invention is enabling it to measure indirectly the load of synchronous 
X^J^SSSLg current inductor motor and a stepping motor, without using a phase detection sensor. 

^solution means of invention] An artificer is the experiment process of the rotation property of synchronous 
™tora SrrdternTng cuient inductor motor and a stepping motor, and checked the correlation between the 
^SSSmZ tt powef-factor for which it asked according to an operation from the effective power for which it 

asked bv oower measurement at that time, and reactive power. . . u rnnnnc 

ro0081 1 tofs Mention is based on the above-mentioned experimental result, the load measunng device of synchronous 
motors such Tan alternating current inductor motor and a stepping motor A voltage-current measurement means to 
meSe mTvoltTge applied to the coil of a synchronous motor, and the current wh ich flows to the afo rement oned 
SSTEk Tor effective power from the product of the aforementioned voltage and the aforementioned current, and 
^ar^POW^slakuTaTed from the product of the actual value of the aforementioned voltage, and the actual value of 
SoSrone^ c^wTa load detection means to change into the load of the aforementioned synchronous motor 
^SSoremSned power-factor for which it asked according to the power-factor operation means and 
SSShfch Sate a power-factor from - of the aforementioned effective power and the aforementioned 
apmow^m the correlation of a load and a power-factor. It is made to measure the size of the load of a 
synchronous motor indirectly with the size of a power-factor. 

[Sple 1] The load measuring device 2 of this example is the example which measures the load of a ^£onous 
S indirectly, and is shown in drawing without taking temperature compensation into consideration. In this 
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drawing, a synchronous motor 3 is an alternating current inductor motor as an example, and the coil 31 by the side of 
Ihe stator is excited by the drive power supply 4 of an alternating current. Here, the voltage-current measurement 
means 1 1 intervenes between the drive power supply 4 and a synchronous motor 3, measures the voltage supplied to 
the coil 3 1 of a synchronous motor 3, and the current which flows to a coil 3 1 , and sends it into the power-factor 
operation means 12. 

[0010] Here, the power- factor operation means 12 asks for effective power from the product of the aforementioned 
voltage and the aforementioned current, and calculates apparent power from the product of the actual value of the 
aforementioned voltage, and the actual value of the aforementioned current, and changes it into a power-factor from ** 
of the aforementioned effective power and the aforementioned apparent power. Here, a power- factor is expressed by 
the formula as [power-factor = effective power / apparent power]. 

[0011] And the called-for power-factor is inputted into the load detector 15 of the load detection means 13. The data of 
the correlation of a load and a power- factor are beforehand memorized by the store circuit 14 inside the load detection 
means 13. According to the kind and structure of a synchronous motor 3, both correlation is expressed by a straight 
line A or Curves B and C, as shown in drawing 3 . Therefore, the load detector 15 asks for the load corresponding to 
the inputted power- factor with reference to the data inputted into the store circuit 14 based on the inputted power- 
factor, and outputs the signal corresponding to the size of the load. 
[0012] 

[Example 2] The load measuring device 2 of this example is the example which asks for a power-factor, carrying out 
temperature compensation, and is shown in drawing 4 . Since the resistance of a coil 31 changes with temperature rises 
on stream, a power- factor has temperature dependence. Like drawing 4 , the resistance-measurement means 16 is 
connected to the coil 31 for temperature compensation, and the power-factor-correction means 17 is connected 
between the power-factor operation means 12 and the load detection means 13. 

[0013] The power- factor measured like the example 1 is inputted into the power-factor-correction means 17. The 
resistance of the coil 31 measured by the resistance-measurement means 16 is also inputted into this power-factor- 
correction means 17. The resistance-measurement means 16 computes the temperature rise of an initial state or 
reference condition 31, for example, the coil from 20 [**], with the resistance of a coil 31 here. 
[0014] Here, as shown in drawing 5 other than the data of a load and a power-factor, the relation between a power- 
factor and temperature is beforehand memorized by the store circuit 14. Then, the power-factor-correction means 17 
sends the power-factor after temperature compensation into the load detector 15 with reference to the data of a store 
circuit 14. Then, like the aforementioned example 1, with reference to the data of the power-factor and load which are 
memorized by the store circuit 14, the load detector 15 judges the load corresponding to the right power-factor, and 
outputs the signal of the data based on the amended power-factor. 
[0015] 

[Effect of the Invention] In this invention, the sensor attached to the interior of a motor is unnecessary, therefore 
measurement of the load at the time of rotation is attained, without changing into the structure of a motor in any way. 
[0016] moreover, in the case of the conventional technology, a phase detection sensor (magnetometric sensor) is 
influenced of the magnetic field generated by the current which flows to the coil other than detection of the 
magnetization phase of a magnet rotator, and produces a strain at an original phasing signal, and although it is the 
cause which bars exact load measurement, there are no a well and above un-arranging [ for which the phase detection 
sensor (magnetometric sensor) is not used in this invention ] Furthermore, since a power- factor can detect to accuracy 
more by performing temperature compensation of a coil, the load measurement with a high precision is attained. 
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Abstract 



PURPOSE To make it possible to measure a load indirectly by measuring a voltage and a current, 
which n^MMta winding of a synchronous motor obtaining e ffective ;P°wer from the product 
of the voltage and the current, obtaining the product of the effective values of the voltage and the 
current as apparent power, obtaining power factor from both powers, and us.ng the correlation of the 

C^NSmUT-foN A winding 31 of a synchronous motor 3 on the stator side is excited with an AC 
drivincu £we supply™ A voltage/current measuring means 1 1 is provided between the power supply 4 
and Sr 2 1 23 measures the voltage and the current supplied into the winding 31 . A power-factor 
ooeratina means 1 2 obtains the effective power from the product of the voltage and the current and 
afso obtlinTthe apparent power from the product of the effective value of the voltage and the effect.ve 
vLlue o the current Then the effective power is divided by the apparent power, and the power factor .s 
S m aToad detecting means 1 3. the data of the correlation of the load and the power fac to. are 
stored in memory circuit 14 in the inside, the data of the circuit 14 are referred based on the inputted 
power factor with a load detecting circuit 15 and the correspondingjoad is obtained. 
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